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(54) PHOTODETECTOR AND LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To more efficiently receive and supply the light to a 
photodetector body. 

SOLUTION: The photodetector comprises one or a plurality of rod antennas 2 



provided on a surface side of the photodetector body 1 with a dielectric. The 
antennas 2 are extended perpendicularly to the surface of the body 1 and provided. 
Each antenna 2 has a width (D) of 0.5 times to twice as large as a wavelength of a 
photodetecting light, and a height (T) of 0.5 to twice as large as the width (D). 
Further, in a photodetector having the plurality of rod antennas 2, an interval (L) 




between the adjacent antennas 2 is set to twice or less as large as the width (D). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photo detector whose height (T) is 0.5 to 2 twice the width of face (D) in 0.5 to 2 times of 
the wavelength of the light which the width of face (D) of a rod antenna (2) receives while one rod 
antenna (2) is formed in the front-face side of a photo detector body (1) as a dielectric is also, and this 
rod antenna (2) is perpendicularly extended and formed to the front face of a photo detector body (1). 
[Claim 2] While two or more rod antennas (2) are formed in the front-face side of a photo detector body 
(1) as a dielectric is also, and these rod antennas (2) are perpendicularly extended and formed to the 
front face of a photo detector body (1) The photo detector whose spacing (L) of the rod antenna (2) 
with which height (T) adjoins at 0.5 to 2 times of width efface (D) by 0.5 to 2 times of the wavelength of 
the light which the width of face (D) of a rod antenna (2) receives is 2 double less or equal of width of 
face (D). 

[Claim 3] The photo detector indicated by claims 1 or 2 whose rod antennas (2) are dielectrics, such as 
synthetic resin or glass. 

[Claim 4] The photo detector indicated by claims 1 or 2 whose rod antennas (2) are either of the shape 
of a multiple column, cylindrical, and an elliptic cylinder. 

[Claim 5] The photo detector indicated by claims 1 or 2 made pillar-shaped [ the long and slender 
configuration to which a rod antenna (2) makes ends circular in the prismatic form which makes a flat- 
surface configuration a long and slender rectangle, or a flat-surface configuration ]. 
[Claim 6] The photo detector indicated by claims 1 or 2 whose specific inductive capacity of the 
dielectric which forms the rod antenna (2) is 1.5-10. 

[Claim 7] The photo detector indicated by claims 1 or 2 which are coloring the rod antenna (2). 

[Claim 8] The photo detector indicated by claims 1 or 2 which make smooth Men the front-face side of 

a rod antenna (2). 

[Claim 9] The photo detector indicated by claims 1 or 2 which have prepared the waveguide section (3) 
of light between the rod antenna (2) and the photo detector, and are fabricating this waveguide section 
(3) and rod antenna (2) in one with the dielectric. 

[Claim 10] While the countless rod antenna (2) is formed in the optical plane-of-incidence side of the 
body of a lens (7) as a dielectric is also, and this rod antenna (2) is extended and formed in the direction 
of incidence of light The lens whose spacing (L) of the rod antenna (2) with which height (T) adjoins at 
0.5 to 2 times of width of face (D) by 0.5 to 2 times of the wavelength of the light which the width of 
face (D) of a rod antenna (2) receives is 2 double less or equal of width of face (D). 
[Claim 1 1] The photo detector indicated by claim 10 whose rod antennas (2) are dielectrics, such as 
synthetic resin or glass. 

[Claim 12] The lens indicated by claim 10 whose rod antenna (2) is either of the shape of a multiple 
column, cylindrical, and an elliptic cylinder. 

[Claim 13] The lens indicated by claim 10 made pillar-shaped [ the long and slender configuration to 
which a rod antenna (2) makes ends circular in the prismatic form which makes a flat-surface 
configuration a long and slender rectangle, or a flat-surface configuration ]. 

[Claim 14] The lens indicated by claim 10 whose specific inductive capacity of the dielectric which forms 
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the rod antenna (2) is 1.5-10. 

[Claim 15] The lens indicated by claim 10 which is coloring the rod antenna (2). 

[Claim 16] The lens indicated by claim 10 which makes smooth Men the front-face side of a rod antenna 

(2). 

[Claim 17] The lens indicated by claim 10 which has prepared the waveguide section (3) of light between 
the rod antenna (2) and the body of a lens (7). 

[Claim 18] The lens indicated by claim 17 which is fabricating the waveguide section (3) and a rod 
antenna (2) in one with the dielectric. 

[Claim 19] The lens indicated by claim 17 which is fabricating the waveguide section (3) and a rod 
~antenna"(2) with~a different dielectric." 

[Claim 20] The lens indicated by claim 1 7 whose waveguide section (3) is a cavernous waveguide way. 
[Claim 21] The lens indicated by claim 10 which is carrying out the laminating of the dielectric layer (8) 
to the front face by the side of the optical plane of incidence of the body of a lens (7), and has formed 
the rod antenna (2) in this dielectric layer (8). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the photo detector and lens which condense light 

efficiently. 

[0002] 

[Description of the Prior Art] It is important for a photo detector how it condenses efficiently and a 
visible ray can be changed into an electrical signal. Moreover, it is important for a lens how it can 
penetrate efficiently without reflecting the light which carries out incidence by plane of incidence. The 
conventional technique of making a visible ray condensing efficiently can be divided roughly into the 
following two sorts. 

** Make low the reflection factor of the light in a photo detector front face. 
** Converge a beam of light with a lens and irradiate a photo detector. 

[0003] ** It considers as the technique which makes a surface reflection factor low, and the technique 
of the following (1) - (3) is developed. 

(1) How to use as the texture front face which etched the photo detector front face and has established 
the detailed pyramid in a large number. 

(2) How to process a front face in the shape of a slit. 

(3) How to reduce the reflection factor of the wavelength (lambda) which prepares thin films, such as 
titanium oxide, in a silicon front face, adjusts the refractive index (n) and thickness (d) of a thin film, and 
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is shown by the following formulas. 
D=lambda / 4n [0004] 

[Problem(s) to be Solved by the Invention] The structure which uses the surface reflection factor of a 
photo detector as the texture front face of (1) in the approach of making it low is the structure of 
etching the thin film which consists of an oxide film of the silicon prepared in a front face, and preparing 
the countless irregularity of 1 micrometer or less with an irregular configuration. Furthermore, although 
the approach of processing it in the shape of [ of (2) ] a slit can make a surface reflection factor small, 
it cannot make the light by which incidence is carried out condense efficiently with structures, such as 
this, although it processes an oxide film on a front face at parallel irregularity. Moreover, the structure 
which makes a reflection factor low by the refractive index and thickness of a thin film of (3) has a fault 
with it difficult [ to consider as a small reflection factor in a large wavelength field ]. Furthermore, since 
a focusing field changes and it becomes impossible to converge on the surface of a photo detector if 
there is a fault in which a photo detector is heated and the direction of incidence of light moves so that 
the approach of converging sunrays with the lens of ** converges, it always needs to turn a lens and a 
photo detector in the direction of incidence of light. 

[0005] This invention aims at offering the photo detector which can condense light more efficiently, and 
can supply to a photo detector body, and can be penetrated on a lens by completely different principle 
from the conventional structure, and a lens. 
[0006] 

[Means for Solving the Problem] One piece or two or more rod antennas 2 are formed in the front-face 
side of the photo detector body 1 as the photo detector of this invention is also for a dielectric. A rod 
antenna 2 is perpendicularly extended and formed to the front face of the photo detector body 1, makes 
the width efface (D) twice [ 0.5 to ] the wavelength of the light which receives light, and makes height 
(T) twice [ 0.5 to ] width of face (D). Moreover, the photo detector equipped with two or more rod ^ 
antennas 2 makes spacing between the adjoining rod antennas 2 (L) 2 double less or equal of the width 
of face (D) of a rod antenna 2. 

[0007] Furthermore, the countless rod antenna 2 is formed in the optical plane-of-incidence side of the 
body 7 of a lens as the lens of this invention is also for a dielectric. These rod antennas 2 are extended 
and formed in the direction of incidence of light. The width of face (D) of a rod antenna 2 is 0.5 to 2 
twice the wavelength of the light which receives light, and height (T) is made into 0.5 to 2 twice width of 
face (D), and it makes spacing (L) of the adjoining rod antenna 2 2 double less or equal of the width of 
face (D) of a rod antenna 2. 

[0008] a rod antenna 2 — desirable — synthetic resin, such as polypropylene, polyethylene, and a 
fluororesin, — being certain — it is and is manufactured with dielectrics, such as glass. The 
configuration of a rod antenna 2 can be made into the shape of a multiple column, cylindrical, and an 
elliptic cylinder etc. Furthermore, a rod antenna 2 can also be made pillar-shaped [ the prismatic form 
which makes a flat-surface configuration a long and slender rectangle, or the long and slender 
configuration which makes ends circular ]. The specific inductive capacity of the dielectric which forms 
the rod antenna 2 is 1.5-10 preferably. If its effectiveness as a rod antenna 2 is bad when the specific 
inductive capacity of a dielectric is too low, and specific inductive capacity is too high, the wavelength 
field of the visible ray which can condense will become narrow. 

[0009] Furthermore, the photo detector and lens of this invention can color a rod antenna 2, and can 
prevent a foreign matter adhering and becoming dirty by making the front-face side of a rod antenna 2 
into smooth Men. 

[0010] Furthermore, the photo detector and lens of this invention can form the waveguide section 3 of 
light between a rod antenna 2, and the photo detector body 1 or the body 7 of a lens. This waveguide 
section 3 can be fabricated in one with a rod antenna 2 with a dielectric. Furthermore, the waveguide 
section 3 prepared in a lens can also be fabricated with a different dielectric from a rod antenna 2. The 
waveguide section 3 prepared in a lens can also be made into a cavernous waveguide way further again. 
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[001 1] furthermore, the lens of this invention — the front face by the side of the optical plane of 
incidence of the body 7 of a lens — a dielectric layer 8 — a laminating — carrying out — this dielectric 
layer 8 — a rod antenna 2 — **** — things are also made. 
[0012] 

[Function] The photo detector and lens of this invention make low the reflection factor of the light in a 
front face, and do not make light-receiving sensibility high. Moreover, light is converged on one point like 
a lens, and light-receiving sensibility is not made high, either. The rod antenna formed in the front face 
of a photo detector body receives light as an electromagnetic wave, and supplies the light which 
received to a photo detector body or the body of a lens. The rod antenna of a large number which 
consist of dielectrics receives light on high gain. Although the area of a rod antenna at a head is small, it 
does not receive only the light which carries out incidence to this apical surface. An antenna receives 
not only the light that carries out incidence to an apical surface but the light which passes through near. 
For example, it is manufactured with a dielectric and, as for the prismatic form rod antenna which makes 
a square the flat-surface configuration which sets height (T) to 1 lambda and sets one side to 1 lambda, 
the gain in the visible ray which sets wavelength to 0.5-3lambda becomes very as high as about 10 db(s). 
This means that a rod antenna receives a visible ray very efficiently. 
[0013] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a drawing. 
However, the example shown below does not illustrate the photo detector and lens for materializing the 
technical thought of this invention, and this invention does not specify a photo detector and a lens as 
the following. 

[0014] Furthermore, this description has appended the number corresponding to the member shown in 
an example to the member shown in "the column of a claim", and "the column of The means for solving 
a technical problem" so that it may be easy to understand a claim. However; there is never nothing what 
specifies the member shown in a claim as the member of an example. 

[0015] The photo detector shown in drawing 1 consists of a countless rod antenna 2 formed in the 
front-face side of the photo detector body 1 and this photo detector body 1. The photo detector body 1 
receives the light supplied from a rod antenna 2, changes it into an electrical signal, and has the thing of 
an external photoelectric effect mold and an internal photoelectric effect mold. The photo detectors of 
an external photoelectric effect mold are the photoelectric tube, a photo multiplier, and the image tube. 
The photo detector of an internal photoelectric effect mold uses the thing and the photovoltaic effect 
using the photoconductive effect. There are a photoconductive cell and the camera tube as a photo 
detector of the photoconductive effect. There are an assembling die and a compound die in the photo 
detector of the photovoltaic effect. There are PN photodiode, an PIN photodiode, a shot key barrier 
photodiode, an avalanche photodiode, a photo transistor, PSD -dimensional [ 1 ], and a two dimensional 
array in the photo detector of an assembling die. There are an MOS mold, a CCD mold, a PCD mold, and 
Si in-dimensional [ 1 ] and a two dimensional array. There are a photograph coupler, an PIN photodiode 
with amplifier, etc. in a compound die. The thing optimal as a photo detector of this invention is a CCD 
photo detector used abundantly at a television camera etc. 

[0016] A CCD photo detector puts a large number in order in all directions, and is used as a CCD image 
component. Drawing 2 has formed the rod antenna 2 in each 1 pixel of a CCD image component. A rod 
antenna receives the electromagnetic wave which is light, and spreads it to the photo detector of each 
pixel. As shown in drawing 2 , the structure which arranges one rod antenna 2 in 1 pixel arranges a rod 
antenna 2 in the incidence part of light. The light which carries out incidence to the part which **** 
light is also collected, it receives, and a rod antenna 2 is outputted to the photo detector of each pixel. 
For this reason, if receiving sensibility of the light which is an electromagnetic wave is made high and 
put in another way, light will be received efficiently and it will transmit to a photo detector. The image 
component which has the photo detector of two or more pixels arranges one or more rod antennas 2 in 
each pixel. Each rod antenna 2 spreads the light which received to the photo detector of each pixel. An 
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image component equipped with a two or more pixels photo detector arranges the optical shielding plate 
6, as shown in drawing 2 . A rod antenna 2 receives the light which carries out incidence to this part, 
and receiving sensibility of light can be made high. 

[0017] A rod antenna 2 is perpendicularly extended and formed to the front face of the photo detector 
body 1. This rod antenna 2 is twice [ 0.5 to ] the wavelength of the light which width of face (D) 
receives, and height (T) makes spacing (L) between 0.5 - the rod antennas 2 which are the twice and 
adjoin further of width of face (D) 2 double less or equal of the width of face (D) of an antenna 2. 
Furthermore, let spacing (L) of the adjoining rod antenna 2 preferably be 2 double less or equal of the 
height (T) of a rod antenna. 

[001 8] Even if it is too narrow to carry out by 0:5 to 2 twice the wavelength of the light which receives 
the width of face (D) of a rod antenna 2 and it is too large to objection, it is because the sensibility 
which receives light falls. Moreover, even if the height (T) of a rod antenna 2 is too high and it is too low, 
the receiving sensibility of light falls. Furthermore, even if spacing (L) of the adjoining rod antenna 2 is 
too narrow and it is too large, receiving sensibility falls. 

[0019] Although a rod antenna 2 presupposes that it is cylindrical or is not illustrated again as it 
considers as a multiple column as shown in drawing 1 , or shown in drawing 3 , it can also be made into 
the shape of an elliptic cylinder. Although an elliptic-cylinder-like rod antenna is not illustrated, it can 
also arrange the rod antenna which sets spacing (L) of an adjoining rod antenna to 0, namely, adjoins in 
cylindrical or the condition of touching. That is because a clearance can be formed by the bend near the 
contact. Furthermore, also in the rod antenna which makes a flat-surface configuration a polygon, the 
square corner section of an adjoining rod antenna can be made to be able to contact, and it can also 
arrange as a condition which forms a clearance in the side section which counters. 
[0020] Furthermore, a rod antenna 2 can also be made into the prismatic form which makes a flat- 
surface configuration-a long and slender rectangle as shown in drawing 4 -and drawing 5 . Moreover, as 
shown in drawing 6 , also suppose that the long and slender configuration which makes ends circular in a 
flat-surface configuration is pillar-shaped. Furthermore, although the rod antenna 2 of the above drawing 
makes the head the plane, as shown in the expanded sectional view of drawing 7 , it can also make a 
head a bow side. 

[0021] A rod antenna 2 is manufactured with organic or an inorganic dielectric. The construction 
material to which a dielectric sets specific inductive capacity to 1.5-10 is suitable. The wavelength field 
of the light which can receive if gain is not fully realized as an antenna and it is too high when specific 
inductive capacity is lower than this becomes narrow. Polypropylene, polyethylene, a fluororesin, etc. 
can be used as an organic dielectric. Glass can be used as an inorganic dielectric. 

[0022] A dielectric can be etched and can form a rod antenna 2. Moreover, laser etc. can remove some 
dielectrics and a rod antenna 2 can also be formed. A rod antenna 2 prepares the thin film of a dielectric 
in the front face of the photo detector body 1 directly, can etch this and can form the countless rod 
antenna 2. Moreover, as shown in drawing 8 , a rod antenna 2 is formed in the front face of a thick 
dielectric, the laminating of this can be carried out to the photo detector body 1, and it can also be 
prepared. 

[0023] The photo detector of drawing 8 has formed the waveguide section 3 of the light which received 
with the rod antenna 2 between the rod antenna 2 and the photo detector body 1, and is fabricating this 
waveguide section 3 and rod antenna 2 in one with the same dielectric. The waveguide section 3 of 
drawing is becoming thin gradually toward the photo detector body 1, converges and supplies light to the 
photo detector body 1 here. This photo detector makes larger than the area of the photo detector body 
1 area of the whole field in which the rod antenna 2 is formed. Therefore, light is received in a larger 
field and the output of the photo detector body 1 can be enlarged. 

[0024] A pigment and a color can be added, it can color and the dielectric which constitutes a rod 
antenna 2 can be used as a filter. The photo detector which equips a front face with the rod antenna 
which is a filter changes into an electrical signal the specific wavelength which passes a filter. 
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[0025] The photo detector of drawing 9 has formed the rod antenna 2 in the silicon of the front face of 
the photo detector body 1 directly. This photo detector etches the silicon on the front face of a photo 
detector, or processes it by laser etc., and forms a rod antenna 2. 

[0026] Furthermore, a photo detector can prevent a foreign matter adhering to the clearance between 
rod antennas 2, and becoming dirty in it by making the front-face side of a rod antenna 2 into smooth 
Men, as shown in drawing 9 . In order to make a front-face side into smooth Men, as the plate 4 which 
makes light penetrate is arranged as shown in drawing, or shown in drawing 10 , it is filled up with the 
ingredient 5 with low specific inductive capacity between rod antennas 2. As an ingredient 5 with low 
specific inductive capacity, tetrafluoroethylene resin, FRP, etc. can be used, for example. 
[0027] The lens shown in drawing 11 has formed the countless rod antenna 2 in the optical plane-of- 
incidence side of the body 7 of a lens. A rod antenna 2 is perpendicularly extended and formed to the 
front face by the side of the optical plane of incidence of the body 7 of a lens. This rod antenna 2 is 
twice [ 0.5 to ] the wavelength of the light which width of face (D) receives, and height (T) makes 
spacing (L) between 0.5 - the rod antennas 2 which are the twice and adjoin further of width of face (D) 
2 double less or equal of width of face (D). Furthermore, let spacing (L) of the adjoining rod antenna 2 
preferably be 2 double less or equal of the height (T) of a rod antenna. 

[0028] Even if it is too narrow to carry out by 0.5 to 2 twice the wavelength which receives the width of 
face (D) of a rod antenna 2 and it is too large to objection, it is because the sensibility which receives 
the electromagnetic wave which is light falls. Moreover, the receiving sensibility of the electromagnetic 
wave which is light even if the height (T) of a rod antenna 2 is too high and it is too low falls, and further, 
even if spacing (L) of the adjoining rod antenna 2 is too narrow and it is too large, receiving sensibility 
falls. 

[0029] Although a rod antenna 2 presupposes that it is cylindrical or is not illustrated again as it 
considers as a multiple column as shown in drawing ,1 1 , orshown in - drawing 1 2 y it can also be made -v. - - - 
into the shape of an elliptic cylinder. Although an elliptic-cylinder-like rod antenna is not illustrated, it 
can also arrange the rod antenna which sets spacing (L) of an adjoining rod antenna to 0, namely, adjoins 
in cylindrical or the condition of touching. That is because a clearance can be formed by the bend near 
the contact. Furthermore, also in the rod antenna which makes a flat-surface configuration a polygon, 
the square corner section of an adjoining rod antenna can be made to be able to contact, and it can also 
arrange as a condition which forms a clearance in the side section which counters. 
[0030] Furthermore, a rod antenna 2 can also be made into the prismatic form which makes a flat- 
surface configuration a long and slender rectangle as shown in drawing 1 3 and drawing 1414 . Moreover, 
as shown in drawing 15 , also suppose that the long and slender configuration which makes ends circular 
in a flat-surface configuration is pillar-shaped. Furthermore, although the rod antenna 2 of the above 
drawing makes the head the plane, as shown in the expanded sectional view of drawing 1 6 , it can also 
make a head a bow side. 

[0031] A rod antenna 2 is manufactured with organic or an inorganic dielectric. The construction 
material to which a dielectric sets specific inductive capacity to 1.5-10 is suitable. The wavelength field 
of an electromagnetic wave receivable if gain is not fully realized as an antenna and it is too high, when 
specific inductive capacity is lower than this becomes narrow. Polypropylene, polyethylene, a fluororesin, 
etc. can be used as an organic dielectric. Glass can be used as an inorganic dielectric. 
[0032] A dielectric can be etched and can form a rod antenna 2. Moreover, laser etc. can remove a part 
and a rod antenna 2 can also be formed. As shown in drawing 17 , a rod antenna 2 can etch some glass 
which constitutes the body 7 of a lens, and can establish it in the front face by the side of optical plane 
of incidence innumerably. Moreover, as shown in drawing 1 1 thru/or drawing 1 6 , the lens of this 
invention can carry out the laminating of the dielectric layer 8 to the front face by the side of optical 
plane of incidence, and can also form a rod antenna 2 in this dielectric layer 8. 

[0033] Furthermore, the lens of drawing 18 thru/or drawing 21 has formed the waveguide section 3 of 
the light which received with the rod antenna 2 between the rod antenna 2 and the body 7 of a lens. The 
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lens shown in drawing 1 8 and drawing 1919 is fabricating the waveguide section 3 and a rod antenna 2 in 
one with the same dielectric. The lens shown in drawing 20 is fabricating the waveguide section 3 and a 
rod antenna 2 with a different dielectric. Although the rod antenna fabricated with a different dielectric 
from the waveguide section is not illustrated, it can carry out the laminating of the dielectric layer to the 
front face of the waveguide section, and can also form a rod antenna in this dielectric layer. 
Furthermore, the lens of drawing 21 makes the waveguide section 3 the cavernous waveguide way. The 
lens shown in drawing 1 8 has formed the waveguide section 3 in the whole front face along the front 
face of the body 7 of a lens. Since the lens of this structure can converge and output the light by which 
incidence is carried out to the body 7 of a lens to a focus, it fits light-receiving of a visible ray. 
Furthermore, the waveguide section 3 is becoming thin gradually toward the photo detector body 1, and 
the lens shown in drawing 19 thru/or drawing 21 converges light here, and supplies the body 7 of a lens. 
For this reason, area of the whole field in which the rod antenna 2 is formed is made larger than the 
area of the body 7 of a lens, light is received in a larger field, and the output of the body 7 of a lens can 
be enlarged. 

[0034] Furthermore, a pigment and a color can be added, it can color and the dielectric which 
constitutes a rod antenna 2 can be used as a filter. The lens which equips a front face with the rod 
antenna which is a filter penetrates the light of specific wavelength which passes a filter. 
[0035] Furthermore, the lens 7 of drawing 22 has formed the rod antenna 2 in the front face of a lens 7 
directly. This lens 7 etches surface glass, or processes it by laser etc., and forms a rod antenna 2. 
[0036] Furthermore, a lens 7 can prevent a foreign matter adhering to the clearance between rod 
antennas 2, and becoming dirty in it by making the front-face side of a rod antenna 2 into smooth Men, 
as shown in drawing 22 . In order to make a front-face side into smooth Men, as the surface coat 4 
which makes an electromagnetic wave penetrate is formed as shown in drawing, or shown in drawing 23 , 
it is filled up with the ingredient 5 with low specific inductive capacity between rod antennas 2. As an* 
ingredient 5 with low specific inductive capacity, tetrafluoroethylene resin, FRP, etc. can be used, for 
example. 
[0037] 

[Effect of the Invention] The photo detector of this invention has the features which receive light more 
efficiently and can be supplied to a photo detector. The photo detector of this invention has the 
features which receive a visible ray efficiently and can contribute to a generation of electrical energy of 
a photo detector body, without establishing an imitation device like a lens, in order for a rod antenna to 
receive by making a completely different principle especially from the conventional photo detector, i.e., 
light, into an electromagnetic wave and to supply a photo detector efficiently. Moreover, since the rod 
antenna of high interest profit receives light, light can also be used combining the converging lens, for 
example. 

[0038] The lens of this invention has the features which condense light more efficiently and can be 
penetrated on the body of a lens. That is because the lens of this invention condenses light efficiently 
with the countless rod antenna formed in the optical plane-ofHncidence side of the body of a lens and 
can penetrate on the body of a lens. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The enlarged-section perspective view of the photo detector of the example of this 
invention _ 
[Drawing 2] The expanded sectional view of the CCD image component which uses the photo detector 
of the example of this invention 

[Drawing 3] The enlarged-section perspective view showing other examples of a rod antenna 
[Drawing 4] The amplification perspective view of the photo detector of other examples of this invention 
[Drawing 5] The expanded sectional view of the photo detector of other examples of this invention 
[Drawing 6] The amplification perspective view of the photo detector of other examples of this invention 
[Drawing 7] The expanded sectional view showing other examples of a rod antenna 

[Drawing 8] The photo detector of other examples of this invention is an expanded sectional view a part. 
[Drawing 9] The expanded sectional view of the photo detector of other examples of this invention 
[Drawing 10] The expanded sectional view of the photo detector of other examples of this invention 
[Drawing 1 1] The enlarged-section perspective view of the lens of the example of this invention 
[Drawing 12] The enlarged-section perspective view showing other examples of a rod antenna 
[Drawing 13] The enlarged-section perspective view of the lens of other examples of this invention 
- - [Drawing 14] The enlarged-section perspective view of the lens of other examples of this invention- - - t . , 
[Drawing 15] The enlarged-section perspective view of the lens of other examples of this invention 
[Drawing 16] The expanded sectional view showing other examples of a rod antenna 
[Drawing 17] The lens of other examples of this invention is an expanded sectional view a part. 
[Drawing 18] The lens of other examples of this invention is an expanded sectional view a part. 
[Drawing 19] The outline sectional view of the lens of other examples of this invention 
[Drawing 20] The outline sectional view of the lens of other examples of this invention 
[Drawing 21] The outline sectional view of the lens of other examples of this invention 
[Drawing 22] The expanded sectional view of the lens of other examples of this invention 
[Drawing 23] The expanded sectional view of the lens of other examples of this invention 
[Description of Notations] 

1 — Photo detector body 

2 — Rod antenna 

3 — Waveguide section 

4 — Plate 

5 — Ingredient with low specific inductive capacity 

6 — Optical shielding plate 

7 — Body of a lens 

8 — Dielectric layer 
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